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(54) MEMBER FOR PRODUCING CASTINGS 



(57) A part for casting obtained by converting base 
paper for paper tubing into a tube and containing an or- 
ganic fiber, an inorganic fiber, and a binder. The part is 
preferably obtained by winding the base paper into tub- 



ing. The part preferably contains 1 0 to 70 parts by weight 
of the organic fiber, 1 to 80 parts by weight of the inor- 
ganic fiber, 10 to 85 parts by weight of the binder. The 
organic fiber is preferably pulp fiber. 
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Description 

Technical Field 

[0001] The present invention relates to a part useful 
for casting that is obtained by converting base paper for 
papertubing into a tube, a process of producing the part, 
and a casting production method using the part. 

Background Art 

[0002] Casting production generally involves forming 
a casting mold having a cavity (and, if necessary, a core) 
from casting sand, forming a pouring cup, a sprue, a 
channel and a gate to make a passage leading to the 
cavity through which molten metal is fed to the cavity 
(these parts will hereinafter be inclusively referred to as 
a gatingsystem), and additionally forming a vent, afeed- 
er, and a flow-off which lead to the outside. The gating 
system, vent, feeder, and flow-off are formed integrally 
with the mold, or the gating system is assembled from 
parts separately made of refractories such as earthen- 
ware and brick. 

[0003] Where a mold and a gating system, etc. are 
integrally formed, it is difficult to design the gating sys- 
tem in a intricate configuration, and sand enters molten 
metal easily. Where, on the other hand, parts made of 
refractories are used to set up the gating system, etc., 
molten metal is liable to experience a temperature drop 
on contact with the gating system, etc. Moreover, as- 
sembly of the refractory parts into a gating system, etc. 
is troublesome, involving cutting refractories with a high- 
speed cutter, e.g., a diamond cutter, and joining the cut 
pieces by tape winding. In addition, after filling, the re- 
fractory gating system, etc. break due to thermal shock 
and the like to produce a large quantity of industrial 
waste, the disposal of which is labor intensive. In gen- 
eral, a gating system made of refractories is inconven- 
ient to handle. 

[0004] The technique disclosed in J P-A-U- 1-60742 
(Japanese utility model laid-open publication) is among 
known methods addressing these problems. According 
to this technique, a heat-insulating material obtained by 
molding a slurry comprising organic or inorganic fiber 
and an organic or inorganic binder is used to make parts 
forming a gating system in place of refractories. 
[0005] However, a gating system, etc. molded from a 
combination of organic fiber and an organic binder 
largely shrinks due to thermal decomposition on feeding 
molten metal, which can lead to leakage of the molten 
metal from the gating system, etc. Where inorganic fiber 
and an inorganic binder are combined, it is difficult to 
mold into a heat-insulating material having a three-di- 
mensional shape (e.g., a hollow shape), resulting in a 
failure to make a gating system, etc. matching various 
cavity shapes. 

[0006] It is also known to use a paper core for casting 
produced from a material having a reduced cellulose fib- 



er content by mixing inorganic powder and/or inorganic 
fiber into cellulose fiber (see, e.g., JP-A-9-253792). The 
paper core can be produced with suppressed shrinkage 
on drying. By use of this core, generation of gas or tar- 

5 like polymers from cellulose fiber during casting can be 
suppressed. As a result, casting defects are prevented, 
and casting workability is improved. 
[0007] Notwithstanding these advantages, the paper 
core according to that technique contains no binder and 

10 is therefore not suited for use in a gating system, etc. 
applied to various cavity shapes. 
[0008] Accordingly an object of the present invention 
is to provide a part for use in the production of castings 
which is less liable to thermal shrinkage due to thermal 

15 decomposition, easy to handle, and configured to con- 
stitute a gating system, etc. applicable to various cavity 
shapes, a process of producing the part, and a casting 
production method using the part. 

20 Disclosure of the Invention: 

[0009] The present invention accomplishesthe above 
object by providing a part for casting obtained by con- 
verting base paper for paper tubing into a tube and con- 
25 taining an organic fiber, an inorganic fiber, and a binder. 
[0010] The present invention also provides a method 
of producing a casting using a part for casting containing 
an organic fiber, an inorganic fiber, and a binder. The 
part is disposed in casting sand. 
30 [0011] The present invention also provides a process 
of producing the part for casting according to the inven- 
tion. The process includes the steps of making base pa- 
per for paper tubing by papermaking using a slurry con- 
taining at least the organic fiber and the inorganic fiber, 
35 converting the base paper into a paper tube, and im- 
pregnating the paper tube with the binder. 

Brief Description of the Drawings 



Fig. 1 schematically shows an embodiment of the 
invention in which a part for casting is used as a 
sprue. 

Fig. 2 is a perspective schematically showing a con- 
figuration in which the sprue of the embodiment 
shown in Fig. 1 is arranged together with other parts 
for casting such as a mold for casting. 



[0013] The present invention will be described with 
reference to its preferred embodiments. 
[0014] The part for casting according to the present 
55 invention is obtained by converting base paper for paper 
tubing into a tubular form and contains an organic fiber, 
an inorganic fiber, and a binder. The part for casting is 
preferably formed by winding base paper. The base pa- 
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per can be wound with or without an overlap between 
adjacent turns. A plurality of base papers may be wound 
one on top of another. A long, cylindrical part for casting 
is preferably formed by spirally winding a strip of base 
paper. The part for casting of the invention may be 
formed otherwise than winding. For example, a rectan- 
gular base paper for paper tubing is curled into a cylin- 
der, and the opposing two sides are joined. Taking the 
strength required of a part for casting into consideration, 
the thickness of the base paper for paper tubing is pref- 
erably 0.4 to 2 mm, more preferably 0.7 to 1 .5 mm. 
[0015] The organic fiber functions mainly to form the 
skeleton of the part. On casting, part orthe whole of the 
organic fiber decomposes by the heat of molten metal 
to leave voids in the part after casting production. 
[0016] The organic fiber includes paper fiber and fi- 
brillated syntheticfiberorregenerated fibers (e.g., rayon 
fiber) or etc. These fibers are used either individually or 
as a mixture of two or more thereof. Preferred of them 
is paper fiber for the following reasons. Paper fiber is 
easily and stably supplied and therefore contributory to 
reduction of production cost. Paper fiber provides suffi- 
cient strength after dewatering and drying. 
[0017] The paperfiber includes not only wood pulp but 
non-wood pulp, such as cotton pulp, linter pulp, bam- 
boo, and straw. Virgin pulp or used paper (recycled) pulp 
can be used either alone or in combination thereof From 
the standpoint of ease and stability of supply, environ- 
mental conservation, reduction of production cost and 
etc., used paper pulp is preferred. 
[0018] It is preferred for the organic fiber to have an 
average length of 0.8 to 2.0 mm, more preferably 0.9 to 
1 .8 mm, from the viewpoint of surface smoothness, im- 
pact strength, thickness uniformity and the like of the 
resulting part. 

[0019] The content of the organic fiber in the part for 
casting of the present invention is preferably 10 to 70 
parts by weight, more preferably 20 to 60 parts by 
weight, in view of ease of conversion into a desired part, 
for securing strength as a part for casting, for reducing 
gas generation and etc. The unit "part(s) by weight" as 
used throughout the description is based on 100 parts 
by weight of the total amount of an organic fiber, an in- 
organic fiber, and a binder. 

[0020] The inorganic fiber serves mainly to form the 
skeleton of the part for casting similarly to the above- 
described organic fiber. On casting molten metal, it does 
not decompose nor burn even with the heat of the mol- 
ten metal and continues serving to retain the original 
shape of the part. 

[0021] The inorganic fiber includes carbon fiber, arti- 
ficial mineral fibers such as rock wool, ceramic fibers, 
natural mineral fibers and etc. They can be used either 
alone or in combination of two or more thereof When in 
using an organic binder as a binder, carbon fiber that 
maintains high strength even in high temperatures is 
preferred for reducing thermal shrinkage accompanying 
carbonization of the organic binder. Rock wool is pre- 



ferred for reducing the production cost. 
[0022] The inorganic fiber preferably has an average 
length of 0.2 to 1 0 mm, more preferably 0.5 to 8 mm, in 
orderto secure good drainage in papermaking process, 
5 processability of the resulting base paper for paper tub- 
ing, and the like. 

[0023] The content of the inorganic fiber is preferably 
1 to 80 parts by weight, more preferably 7 to 40 parts by 
weight, taking into consideration strength as a part for 
10 casting, processability of the resulting base paper for 
paper tubing, and the like. 

[0024] The weight ratio of the inorganic fiber to the 
organic fiber (i.e., inorganic fiber content/organic fiber 
content) is preferably 1 to 60, more preferably 2 to 30, 

is in the case of using carbon fiber for ease of conversion 
as a part for casting, securing strength and the like. The 
ratio is preferably 1 0 to 90, more preferably 20 to 80, in 
the case of using rock wool as the inorganic fiber. 
[0025] The binder includes organic ones and inorgan- 

20 jc ones as hereinafter described. The organic and the 
inorganic binders can be used either individually or as 
a mixture thereof. 

[0026] The organic binders include such kinds as 
those serving to bind the organic fiber and the inorganic 

25 fiber of the part for casting and those which enhance the 
strength of the part and, on casting, carbonize by the 
heat of molten metal to maintain the strength of the part. 

The organic binders include thermosetting resins, 
such as phenol resins, epoxy resins, and furan resins. 

30 Preferred of them are phenol resins in view of reduced 
generation of combustible gas, resistance to burning, a 
high carbon residue content after thermal decomposi- 
tion (carbonization) and the like. Of the phenol resins 
more preferred are resol type ones that require no curing 

35 agent and can impregnate into a part for casting of the 
present invention. 

[0027] The inorganic binders include those capable of 
binding the organic fiber and the inorganic fiber of the 
part for casting, those which do not thermally decom- 

40 pose on casting thereby reducing generation of com- 
bustion gas or flame, those effective in inhibiting carbu- 
rizing on casting and etc. 

The inorganic binders include compounds mainly 
comprising Si0 2 such as colloidal silica, obsidian, mul- 

45 lite, perlite, ethyl silicate, and water glass. Among them 
colloidal silica is preferred in view of its independent util- 
ity, ease of application and the like, and obsidian is pre- 
ferred for prevention of carburizing. The inorganic bind- 
ers can be used either individually or as a mixture of two 

so or more thereof 

[0028] The binder content (on a solid basis) preferably 
ranges 1 0 to 85 parts by weight, more preferably 20 to 
80 parts by weight, for securing strength as a part for 
casting, ease of conversion, and the like. 

55 [0029] In using a binder other than obsidian, the con- 
tent of the binder in the part for casting is preferably 1 0 
to 70 parts by weight, more preferably 20 to 50 parts by 
weight. In using obsidian as a binder, it is preferably 
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used in an amount of at least 20 parts by weight based 
on the total binder content. The binder may consist sole- 
ly of obsidian. 

[0030] Two or more kinds of binders different in melt- 
ing point can be used in combination. In order to retain 
the shape of the parts in an temperature range of from 
ambient temperature (before casting) to high tempera- 
ture (during casting), to prevent carburizing during cast- 
ing and the like, it is preferred to use a low-melting binder 
and a high-melting binder in combination. In this case, 
the low-melting binder includes clay, water glass, obsid- 
ian or etc., and the high-melting binder includes the 
above-recited compounds mainly comprising Si0 2 , mul- 
lite, wollastonite, Al 2 0 3 and etc. 
[0031] The part for casting according to the present 
invention can contain a paper strengthening agent. 
When a paper tube is impregnated with a binder, the 
paper strengthening agent added reduces swell of the 
paper tube. 

A preferred amount of the paper strengthening 
agent to be added is 1 % to 20%, more preferably 2% to 
1 0%, based on the weight of the organic fiber. 

The paper strengthening agent includes polyvinyl 
alcohol, carboxymethyl cellulose (CMC), Kymene 
(polyamideamine-epichlorohydrin resin) and etc. 
[0032] The part for casting according to the present 
invention can further contain other additives such as a 
flocculant and a colorant. 

[0033] The thickness of the part for casting is subject 
to variation according to where it is applied. For exam- 
ple, the portion which comes into contact with molten 
metal preferably has a thickness of 0.2 to 2 mm, more 
preferably 0.4 to 1 .5 mm, for securing strength required 
of a part for casting while securing air permeability, re- 
ducing the production cost, and the like. 
[0034] To secure strength, the part for casting prefer- 
ably has a compressive strength of 1 0N or higher, more 
preferably 30 N or higher, before use in casting. 
[0035] It is preferred for the part before use in casting 
to have a water content of not more than 1 0% by weight, 
more preferably 8% by weight or less, in order to mini- 
mize gas generation accompanying thermal decompo- 
sition of the organic binder. 

[0036] The density of the part for casting is preferably 
0.5 g/cm 3 or higher, more preferably 0.6 to 1 .2 g/cm 3 , 
from the standpoint of strength, light weight, processa- 
bility, and the like. 

[0037] The process of producing the part for casting 
will then be described. 

A slurry is prepared by dispersing the organic and 
the inorganic fibers and the binder in a prescribed dis- 
persing medium. It is possible to exclude the binderfrom 
the composition of the slurry, if desired, because the 
binder may be incorporated by impregnation into base 
paperforpapertubing obtained by papermaking, dewa- 
tering and drying or into a paper tube formed from the 
base paper. 

[0038] The dispersing medium includes water, white 



water, solvents such as ethanol and methanol, and etc. 
Water is particularly preferred in view of stability in pa- 
permaking and dewatering, stability of quality of the re- 
sulting base paper, cost, ease of handling, and the like. 

s [0039] The slurry preferably contains the organic fiber 
in an amount of 0.1 % to 3% by weight, more preferably 
0.5% to 2% by weight, based on the dispersing medium 
in view of surface smoothness, thickness uniformity, etc. 
of the resulting base paper for paper tubing. 

w [0040] If desired, the slurry can contain additives in- 
cluding a flocculant, an antiseptic and etc. 
[0041] The slurry is then converted into base paper 
for paper tubing by a papermaking process. 

Papermaking can be carried out by any technique 

'5 selected from, for example, continuous papermaking 
methods using a cylinder paper machine, a Fourdrinier 
paper machine, a short-wire paper machine or a twin- 
wire paper machine, and batchwise papermaking meth- 
ods including manual papermaking. 

20 [0042] In order for the base paper for paper tubing to 
keep the shape retention and mechanical strength after 
papermaking, the base paper for paper tubing is dewa- 
tered to reduce its water content (water content by 
weight, hereinafter the same) preferably to 70% or 

25 smaller, more preferably to 60% or smaller. Dewatering 
of the base paper after papermaking can be conducted 
by, for example, suction, blowing pressurized air or 
pressing with a pressure roll or a pressure plate. 
[0043] The dewatered base paper for paper tubing is 

30 forwarded to a drying step. Any means for drying that 
has conventionally been used to dry paper can be used 
in the drying step. 

[0044] The resulting base paperforpapertubing is slit 
into strips of prescribed width, which are wound in a helix 
35 pattern to produce a spiral-wound paper tube having a 
multilayer structure. 

[0045] Where necessary, a part or the whole of the 
resulting paper tube is impregnated with a binder. Bind- 
ers to be infiltrated into the papertube include resol type 
40 phenol resins, colloidal silica, ethyl silicate, water glass 
and etc. 

[0046] Where the paper tube is impregnated with a 
binder, it is possible to omit addition of a binder to the 
slurry. 

45 [0047] Finally, the paper tube is dried by heating at a 
predetermined temperature to complete production of a 
papertube. It is possible that conversion of base paper 
into a paper tube is preceded by impregnation of the 
base paper with a binder. 

so [0048] The part for casting according to the present 
invention is useful as a sprue as in the embodiment 
shown in Fig. 1, in which numeral I indicates a sprue. 
[0049] The casting production method of the present 
invention will be described based on an embodiment in 

55 which the above-mentioned sprue is used. 

[0050] As shown in Fig. 2, parts for casting are as- 
sembled according to a prescribed configuration. The 
parts for casting consist of a gating system including the 
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sprue 1 , a pouring cup 2, a channel 3 (inclusive of an 
elbow or (.-shaped connector), gates 4 and etc.; a vent 
5; top and side feeders 6 and 7; a flow-off 8; and a mail 
mold 9 having acavity (not shown) corresponding to the 
contour of a casting to be made. 
[0051] The assembled parts for casting are buried in 
casting sand (not shown). Molten metal having a pre- 
scribed composition is fed to the cavity of the mold 9 
through the gating system. Where the part for casting 
contains an organic binder, the binder and the organic 
fiber thermally decompose and carbonize by the heat of 
the molten metal, but the strength required as a part for 
casting is maintained. Because the inorganic fiber sup- 
presses thermal shrinkage of the part due to the thermal 
decomposition, the part is prevented from cracking or 
flowing away together with the molten metal so that in- 
corporation of casting sand and the like into the molten 
metal does not occur. After the casting mold is broken 
to take out the casting product, it is easy to remove the 
part from the mold because the organic fiber has de- 
composed thermally. 

[0052] Casting sands conventionally employed for 
casting can be used without particular restriction. 
[0053] After completion of mold filling, the mold is 
cooled to a prescribed temperature. The casting sand 
is removed, and the casting is subjected to blasting. Un- 
necessary parts such as the gating system parts are al- 
so removed. If needed, the casing is finished by trim- 
ming and the like to complete casting production. 
[0054] As described, the part for casting of the afore- 
mentioned embodiment and a casting production meth- 
od using the part offer the following advantages. The 
organic fiber decomposes by the heat of molten metal 
to leave voids inside of the part for casting, while the 
inorganic fiber andthebindermaintain strength required 
of a part for casting. After destruction of the casting 
mold, the part can easily be separated and removed. In 
other words, the use of the organic fiber, inorganic fiber, 
and binder provides a part for casting that retains 
strength required of a part for casting during the casting 
mold formation and casting and reduces its strength in 
destroying the mold. Accordingly, the method of casting 
production of the present invention simplifies disposal 
of used parts for casting and greatly reduces the waste 
itself as compared with the .conventional casting meth- 
od using the parts made of refractories. 
[0055] Since the part for casting according to the 
present invention contains an organic fiber, an inorganic 
fiber, and a binder, it produces a smaller amount of flame 
on filling than a part for casting made solely of an organic 
fiber. The part for casting of the present invention is pre- 
vented from reducing its strength due to combustion of 
the organic fiber, cracking due to thermal shrinkage ac- 
companying thermal decomposition (carbonization) of 
the organic binder and the like. As a result, the defect 
of products due to contamination of casting sand into 
the molten metal can be avoided. 
[0056] Having air permeability, the part of the present 



invention allows gas generated on pouring to escape to- 
ward thecastingsand side. Production of defective cast- 
ings attributed to so-called blow holes (or pin holes) and 
the like is thus prevented. 

5 [0057] The part for casting according to the present 
invention is lightweight and easy to cut with a simple tool 
and is therefore excellent in handling properties. 
[0058] The present invention is not limited to the 
above-described embodiments, and various changes 

10 and modifications can be made therein without depart- 
ing from the spirit and scope thereof. 
[0059] The part for casting according to the present 
invention can be used as not only the sprue 1 as in the 
above-described embodiment but the pouring cup, the 

15 runner, the gate, the vent, the feeders, and the flow-off 
(numerals 2 to 8) which are shown in Fig, 2. 
[0060] The method for casting production according 
to the present invention is applicable to not only cast 
iron but casting of nonferrous metals, such as aluminum 

20 and its alloys, copper and its alloys, nickel, and lead. 
[0061] The present invention will now be illustrated in 
greater detail with reference to Example. 

EXAMPLE 1 

25 

[0062] A slurry shown below was converted into pa- 
per, dewatered, and dried to obtain base paperfor paper 
tubing having a thickness of 1 mm and a basis weight 
of 440 g/m 2 . The base paper was converted into a paper 
30 tube in the manner described below to obtain a sprue 
(a part for casting) weighing about 30g and having the 
physical properties shown below. 

Preparation of slurry: 

35 

[0063] The organic fiber and the inorganic fiber de- 
scribed below were dispersed in water to prepare an 
about 1% slurry (a total weight of the organic and the 
inorganic fibers was 1% by weight with respectto water). 
40 The binder and the flocculant shown below were added 
to the slurry to prepare a stock. The mixing weight ratio 
of the organic fiber, inorganic fiber and binder was as 
shown below. 



[0064] 

Organic fiber: recycled newspapers; average fiber 
length: 1 mm; freeness (CSF, hereinafterthesame): 
150 cc 

Inorganic fiber: Carbon fiber (Torayca chopped fib- 
er, availablefromToray Industries, Inc.; fiber length: 
3 mm) was beaten. 

The organic fiber and the inorganic fiber were mixed 
into a slurry at a weight ratio of 26:8. The slurry was 
adjusted to have a freeness of 300 cc. 
Inorganic binder: obsidian (Nice Catch, available 



30 



35 



40 



45 Composition of slurry: 
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from Kinsei Matec Co., Ltd.) 
Organic binder: epoxy phenol resin (available from 
Sumitomo Bakelite Co., Ltd.) 
Flocculant: polyacrylamide coagulant (A110, avail- 
able from Mitsui Cytec Ltd.) 
Dispersing medium: water 
Organic fibeninorganic fibeninorganic bindenor- 
ganic binder = 26:8:48:1 8 (by weight) 

Papermaking conditions: 

[0065] The slurry was converted into a wet paper 
sheet on a tilted short-wire paper machine at a line 
speed of 1.5 m/min. 

Dewatering and drying conditions: 

[0066] The paper sheet was held in between two felt 
pads and dewatered by suction and then passed be- 
tween heating rolls of 120°C at a line speed of 1 .5 ml 
min to reduce the water content to 5% by weight or less. 

Step of converting into paper tube: 

[0067] The resulting base paper was slit to obtain 
strips of five widths: 54.4 mm, 54.8 mm, 55.2 mm, 55.6 
mm, and 56.0 mm. The strip of the smallest width was 
spirally wound into atube. The other strips of four widths 
were spirally wound around the tube in succession in 
ascending order of width to obtain a paper tube having 
an inner diameter of about 30 mm and a density of 1 .0 
g/cm 3 . The strips were adhered to each other with an 
adhesive. 

Step of drying and curing: 

[0068] The paper tube was dried in a drying oven at 
200°C for about 60 minutes to obtain a sprue. 

Physical properties of sprue: 

[0069] Thickness: 1 .0 mm 

Production of casting: 

[0070] A gating system as shown in Fig. 2 was assem- 
bled using the sprue obtained in Example 1 . A casting 
mold was set up using the gating system. A molten metal 
(1400°C) was poured from the pouring cup. 

Evaluation of sprue after casting: 

[0071] Neither blowback in the pouring cup nor vigor- 
ous flaming from the flow-off was observed. After cast- 
ing, the mold was broken to find the sprue covering the 
solidified metal neatly. The sprue was easily removed 
by blasting. 

[0072] As described, it was confirmed that the sprue 



(part for casting) obtained in Example 1 was prevented 
from thermal shrinkage accompanying thermal decom- 
position and was excellent in handling properties. 

5 Industrial Applicability: 

[0073] The present invention provides a part for cast- 
ing that is prevented from thermal shrinkage accompa- 
nying thermal decomposition and is excellent in han- 
10 dling properties; a process of producing the part; and a 
method for casting production using the part. 



Claims 

15 

1 . A part for casting comprising base paper for paper 
tubing and containing an organic fiber, an inorganic 
fiber, and a binder, the base paper being converted 
into a tube. 

20 

2. The part for casting according to claim 1 , wherein 
the base paper for paper tubing is wound into a 
tube. 

25 3. The part for casting according to claim 1 , compris- 
ing 10 to 70 parts by weight of the organic fiber, 1 
to 80 parts by weight of the inorganic fiber, and 1 0 
to 85 parts by weight of the binder, the total weight 
of the organic fiber, the inorganicf iber, and the bind- 

30 er being taken as 1 00 parts by weight. 

4. The part for casting according to claim 1 , wherein 
the bindercomprises at leasttwo binders having dif- 
ferent melting points. 

35 

5. The part for casting according to claim 1 , wherein 
the binder consists of an organic binder and/or an 
inorganic binder. 

40 6. The part for casting according to claim 5, wherein 
the inorganic binder is a compound mainly compris- 
ing Si0 2 . 



7. The part for casting according to claim 1 , wherein 
45 the organic fiber is paper fiber. 

8. A method for casting production which uses the part 
for casting according to claim 1 , the part for casting 
being disposed in casting sand. 

50 

9. A process of producing a part for casting, which is 
for producing the part for casting according to claim 
1 , comprising the steps of making base paper for 
papertubing by papermaking using a slurry contain- 

55 ing at least the organic fiber and the inorganic fiber, 
converting the base paper into a paper tube, and 
incorporating the binder into the paper tube. 



10. The process of producing a part for casting accord- 
ing to claim 9, wherein the binder is an organic bind- 
er, and the step of incorporating the binder into the 
paper tube is impregnation. 

5 

1 1 . The process of producing a part for casting accord- 
ing to claim 1 0, wherein the slurry further contains 
the inorganic binder. 

10 
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